In this longitudinal study we tested for potential predictors and correlates of late midlife intelligence, as well as any recent change in score over the seventh decade, in veterans who suffered a penetrating traumatic brain injury (pTBI) during combat in Vietnam. Methods: Intelligence level was assessed in pTBI patients (n = 120), as well as matched Vietnam combat veterans with no brain damage (n = 33). Intelligence was evaluated using the Armed Forces Qualification Test (AFQT) administered before the injury occurred and then again at three time points over the following 45 years. Results: The pTBI group had lower intelligence scores than the control group when evaluated at fifteen years post-injury but those differences remained stable across subsequent time points. Pre-injury intelligence and the presence of a pTBI were the most consistent predictors of current intelligence scores. Conclusions: While exacerbated intellectual decline occurs following a young-adulthood pTBI and affects everyday life, no evidence for late midlife accelerated cognitive decline or dementia was found.
Introduction
The concept of intelligence has been the focus of much research and scientific debate since it was introduce more than a century ago. While most studies of intelligence have emphasized its substantial stability through midlife [1] [2] [3] , a number of variables that can influence adult cognitive skills have been identified, including age, genetic polymorphism, health and environmental factors.
Not surprisingly, traumatic brain injury (TBI) can also affect intelligence scores. A recent meta-analysis [4] revealed that impairments in intelligence persist after TBI in both children and adults, and that injury severity can predict post-injury intelligence scores. A different study followed individuals who had brain injury for 16 years and reported impairment in intellectual performance throughout that time span [5] . Nonetheless, the long-term effect of young-adulthood brain injury on later midlife intelligence remains generally unknown. Two different studies, which tested war veterans some 30 years post penetrating traumatic brain injury (pTBI) [6, 7] , reported exacerbated decline in intelligence compared to matched controls, mostly among veterans with left hemisphere damage. According to both studies, the strongest predictors of a slower rate of cognitive decline following TBI were higher pre-injury intelligence and more years of education.
Genetic factors were also shown to play a significant role in modulating the exacerbated cognitive decline or dementia following TBI. The most researched gene in this context is the Apolipoprotein E (ApoE). The ε4 allele of the ApoE gene is associated with increased risk of Alzheimer's Disease (AD) and an earlier age of AD onset [8] [9] [10] . It has also been associated with unfavorable outcomes following TBI, including poorer recovery of cognitive function over a 6 month period [11] , impaired longterm verbal memory [12] , and impaired frontal lobe function [13] .
Another gene that plays a significant role in cognitive recovery following TBI is the Brain-Derived Neurotrophic Factor (BDNF). This gene is involved in neuronal plasticity and was previously shown to regulate processes related to cognitive recovery following TBI; for example, a recent study showed that the BDNF single-nucleotide polymorphism (SNP) rs1157659 interacted with mild TBI to predict reduced https://doi.org/10.1016/j.tine.2018.08.001 Received 23 January 2018; Accepted 13 August 2018
